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ÙNITËD- STAËS PAË-N OFiCE 
,6oo,08 ', 
OeDÏNG POESES 
PI-L Say,Cmbride,   aior; bY  
me 'aSigëns, - to ¢hë UItCdS tës  of  
A ênted b teSèët Of ar « 
Alifion Oc«ber 19, 1945»- S[ «623401  
3 CIs (CL 1773) 
I  2  
é,vention relates , genérl 6 ps genet- thè seéohdtube, bëg . "obfll'; Th 
atg-.ccui" and more paric.ularly. a ccult tuë Wïl ë a 0hS thë .P6tëtil; dë t6"the 
fér podua-seriës of piRs serated by-pre- oscfon oï-hë 
deemined të èals. Thesë pis ay f6r valde and  thrd ostîVêpg 1 Dê'.'àd#8s 
eXDle,, be " us t c6de a béacon tamïttr.   thé cdmn cthdë èi. 
TheoutDt bf thë bëa6n-tttdr   N tank cffùi.t ' uë  th6 
c6e6 s0 aS te pmit".an  te0a stati6n o he third-tubè sce oYthèê.Plsè aê'd- 
t6 ïdèh$Ey the bedn Onê bf'h ms'c0n sed om- the cicdit sh s- Cct y 
mêthodS 0f Cd'dg wh hS ahge dg.  In be adaçt¢d o pr0Vidë A my pi¢s ag êSëd 
th t¢ 0fbddga serië dr Du¢,eaCh-Pue 0 ïby .ag - 
sepal'at¢by 'a Prede£eied tê eràI ïzom Th coecuit .-hs a Vey,id dra"o .'thé Plate 
the"precin pulse is set out"by the bàU6  suppty, since .ail- thè tUb are norm iaed 
response to a siàl rom thë térroSt- oE and èachtube draws current 0y i i 
ti0n èse pseS app¢ 0n"thë créëh-of a pulse,  
cthray'tbe, aobtdWith-ah, inëz0a-t , I In-.th-drawg»,Fi..l . a diàgtic.view 
ing stion;  sepàatë pïpS at diEên dns o -the --preïerred., emb0dent of ,my inven-tion, 
aIbg "the range is..' It  anobeet o 'this and-Fig2 shows sehemtiëaoethè wave fos 
invëin to dë 'a"sDlë'" co "m¢S  for aPpearga-varieus pots i'thé ccuit:of 1. 
modulati"th otDut of a"beentaî%er.  g. 1 .sho.ws -ree,triode  ty9e- vcu.tubes to 
Inny tncés i neesyté hVë a 20 which-the-reïerence -nera]s -.-I,2 and. 3. ïhve 
p0rtblê bea'conwhïch-eabe rsPbrè-by - been applie». The grid. o. tube I .is' connected 
crut. In beac0n of th"ypèit  prticIr to:a terminal.  through-caçacitor . egrid 
deoeble to bave kll thebçZpen eomPàb, of ,a0-connêcted ,to asource of.nea:tie p0entl 
ligt  weightand with 1o- poer dr It  .- ough"restor"6.  A blo.ckg osci-ltor,-ta- 
accOrdihgl a fhgr b' 0f 'the  veni0' to 
dëe a cH'CUit fr a/codig"cdmpnèn wfch 25f°rmer  »bas .one .w.-'8 .coec.ed«betWeen 
wlbe C0màCt;lightïWeiht;an d hàë alow the anode of tube I and a termal 
p0r r or rgg ccuit cotg .of a .capacitor 9 nd 
Oêr "objecs and  advatgS wl 'bèoeome iductance ..I  ïnparaHl.  The 0therside,,o. the 
red  apPret fr6m the" h¢dgfèr"dèCribëd 30 ta"circt is coeced .to th'soncd, of ode 
speccation. Poentia; The -orner wdgl i -o. the :tr - 
h¢ 0dêz  coeCt"ës"thrëe v' tubes. °rmër  ha 0ne' temina]: c.oected  t0 %h:. grid 
The t  tW0 tbë are'c0ëcgd 'to 'thWsource thfùgh, cair. .I 2 and -the bter'doeëctl 
of aode potial thrwgh tank brgg/- grêd.  he¢ahoe. Of :tubes:l, ' 2 ad«3 are 
ci Ech of the"thfe-tube hsa wdg 35 Chèöted-tgr0d a .a c00.têmà.E 
oF a blockg osclator transf6ë i anode trUg eomOncthode. i'eslst 13.  
cCt. Thëtee tubS  alsO' havë a coon The anodéoftubë ,2 coeCëdto he ue 
cth0dërstor ac0ss whichthe P0sïiW 6g of anode-petetïa:.:thrdUgh a teTmï,na. 
pses rë ewlbDë; wg . 14' o -a :blg-osflatdr tr0'mer 
Te acti6 Of"the c0e  is niit.e' b the ap- 40-.and hrbugh à t-o gmg 
pHcaio -of a poeitie pulsë, togh 'a blb¢g -of a ca-pai 16 hd . dctncë:l  . e 
capci0T; "to a grid of a 'fis tube. '  b.ëg othCr windg -I o. th¢ trns0mër:hgs éê ter- 
thë bl0cng oscflla--aci6/of thë first tub, nal connêcted-t6 he gri bfçu.bd 
whichraWS à 'sht heà pùls¢ f ané c- to;."a source of negivepotëfiia¥.hr6Tesr 
rent; chrg  a caDàir '.i tank c.t.  z, I$. The 'other ermlhal is- c0hëctè 
Th he  pse- of bn$ fi0w 'thZugh a * B 0ugh bl0ck aPacit6r2 f; 
coon cathode rester also gives thë fit-oe- Thë"àn0de Of"be 3 connectèd a terminal 
g puë. ' The tnE ccuit capacitor af the se D to të se o an0d¢  p6¢niàlg :he 
te will beg..to. dcharge through the induct- w 2  bf'bloi0scfltgr ;trfo6r: 23. 
ance, and oscfllàio beg. The second tube-50 Th wd24 ofthe traform¢rhs:..beer - 
 a bsedoff blockg oscfllar aged to mal coected to the grid and thën 
re on the re of potential-ue" the 0scflla- o,f:hëäti bia'th6Ug e'r 2  "  , 
The othCr 
tion of thèrst, tank Cic. ' Thë te terval termal 0f te w '24  oédtë 
is approxately equal to one-E th¢ natural blog capadi 26 
period of- oscillation of- the- t.k coecuit. -. Thé..55,'. Thetub¢s I, 2 and 3 reh0rmHy bie  cu$ $e, ,interval -determes.-the..-sping. between off by mea 0f th¢ 
codg, pulsès. As soon as the-sond.tube,res, the grids throuh"ret0S 6, l 9  d 2ec- 
a.positivepue appears across he commoncath- tively:« Th iiäl trigger  pGlsë aPlieE"to 
ode restor, and the tank ceui aociaoed  with terminal A ffm afi0her boe 
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The input impedance of the coder circuit should 
be designed to match the output impedance of 
the circuit supplying the trigger puise. 
If the coding circuit is used in a beacon, the 
trigger puise will corne from the discriminator 
vhich responds only to an R. F. beacon inter- 
rogating puise of the proper frequency and 
duration. 
The trigger puise is applied at terminal A to 
the grid tube ! through a blocking capacitor 
5. This trigger puise is shown in graph A of 
Fig. 2. The grid of this tube is connectcd to 
a source of negative potential through resistor 
6. The positive puise on the grid of tube ! 
causes a sharp increase in anode current to be 
drawn through the winding 8. This puise of 
current, appearing ai terminal B and shown in 
graph B of Fig. 2, induces a puise of voltage on 
the winding  ! of the transformer 7 and initiates 
the blocking oscillator action. The heavy puise 
of current, drawn by the tube during the btocking 
oscillator action, causes a positive puise of volt- 
age to appear ai common terminal E across the 
common cathode resistcr [3. This puise of 
current, shown as the first puise in graph E 
of Fig. 2, atso charges capacitor 9 which starts 
to oscillate with inductance 10. The rise of 
potential at terminal B due to this oscillation 
is transmitted to the grid of tube 2 through 
capacitor 2 I. Tube 2 will begin to conduct, in- 
itiating blocking oscillator action after a rime 
intervat equal to approximatcly hall the naturat 
period of oscillation of capacitor 9 and induct- 
ance [0. The tube 2 witl draw a heavy puise 
of cum'ent appearing at terminal C and shown 
in graph C of Fig. 2 due to blocking oscillator 
action, which aiso appears ai terminal E across 
resistor [3 as a second puise or pip which is 
spaced from the first pip by a rime intervaI equat 
to the delay in the firing of tube 2. This second 
puise is shown as the second puise in graph E 
of Fig. 2. 
The aforementioned second pulse of current 
charges capacitor [6 which begins to oscillate 
with inductance [7 and, aftcr a rime intervat 
equal fo approximatclY hall the natural period 
of oscillation of capacitor [ 6 and inductance [ 7, 
tube 3 will begin fo conduct, causing a current 
puise to appear ai terminal D, ms shown in 
graph D of Fig. 2, and a third pip wilt appear 
across resistor [3. This third pip is shown as 
the third puise in graph E of Fig. 2. 
If the period of oscillation of capacitor 9 and 
inductance [ is the saine as for capacitor [6 
and inductance [7, the interval between the firs 
and second pips will te the same as between the 
second and third pips. The oscillations of the 
two tank circuits are damped by resistors |9 
and 25 and the rime of recovery for the tubes 
is sucientiy long so that they are triggered 
only once. The tubes wilI hot tire agRin until 
a new trigger puise is applled fo terminal A. 
The length of the time interval between pips 
can te changed by using a different vRlue ïor 
the capacitor or by changing the vRlue of the 
negative bitS. 
The trigger puises or pips from across resistor 
[ 3 may te used fo Rte a beacon traasmitter either 
directly or through a moduiator. 
It wilt te apparent that there may te devia- 
tions from the invention as described which 
still fall firly within the spirit and scope of 
the invention. For example negative pips may 
te obtained ïrom the circuit by using a common 
' resistor between the source of anode potential 
and the anodes of the three tubes. 

4 
Accordingly, I clalm all such deviatlons whlch 
fa.ll fairly within the spirit and scope of the 
invention as identified in the hereinaftcr ap- 
pended ctaims. 
What is claimed is: 
1. An electric circuit for producing coding 
puises comprising a first blocking oscillator puise 
generatcr including a vacuum tube having an 
anode, a cathode, and at least one control grid, 
10 said tube being biased to cut-off, means for 
applying unblocking puises to the cathode-grid 
circuit of said first puise generator, a load con- 
nected between said cathode and anode, a tank 
circuit connected between said cathode and 
15 anode, a second blocking oscillator puise gen- 
erator inctuding a vacuum tube having a cathode, 
an anode, and at least one control grid, sdd 
last-mentioned tube being biased to cut-off, 
means coupting said tank circuit to the cathode- 
20 grid circuit of said second puise generator for 
unbtocking said second puise generator during 
the second hatf of an oscillation of said tank 
circuit started by a puise ïrom said first puise 
generator, and means coupllng the output of said 
25 second puise generator to said load. 
2. An etectric circuit for producing coding 
puises comprising a first blocking oscillator pu/se 
generator including a vacuum tube having an 
anode, a cathode, and ai least one control grid, 
30 said tube being biased to cut-off, means ïor ap- 
plying unbtocking pu/ses to the cathode-grid 
circuit of said first puise generator, a toad con- 
nected between said cathode and a point of com- 
mon potential, a tank circuit coupted between 
35 said anode and said point of common potential, 
a second blocking oscillator pu/se generator in- 
cluding a vacuum tube having a cathode, an 
anode and ai least one control grid, said last- 
mentioned tube being biased to cut-off, means 
40 coupling said tank circuit to the cathode-grid 
circuit of said second puise generator to unblock 
said second puise generator during the second 
hatf of an oscillation of said tank circuit started 
by a pulse from said first puise generator, and 
means coupling the cathode of said second puise 
45 generator to said load. 
3. A circuit according to ctaim 2 further com- 
prising a third blocking oscillator puise gen- 
erator including a vacuum tube having a cath- 
ode, an anode, and ai least one control grid, 
50 said last-mentioned tube being biased to cut- 
off, a second tank circuit connected between 
the anode of the vacuum tube of said second 
pu/se generator and said point of common po- 
tential and coupted to the cathode-grid circuit 
55 of said thirl pu/se generator to unblock said 
third puise generator during the second hatf 
of an oscillation of said second tank circuit 
started by a puise from said second puise gen- 
erator, and means coupling the cathode of the 
60 vacuum tube of said third pu/se generator to 
said load. 
PAUL L. SAGALYN. 
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